D
iabetic ketoacidosis (DKA) and hyperosmolar hyperglycaemic state (HHS; or hyperosmolar non-ketotic hyperglycaemia) are the most common and most serious diabetic emergencies. Most of these occur in patients with known diabetes. It has long been assumed that DKA is pathogonomic of type 1 diabetes mellitus, but it is now recognised that DKA can occur in type 2 diabetes, especially in African-American and ethnic minorities. 1 2 DKA is a triad of hyperglycaemia, ketosis and acidaemia, and the diagnostic criteria, as defined by the American Diabetes Association, are blood glucose .13.8 mmol/l (250 mg/dl), pH ,7.30, serum bicarbonate ,18 mmol/l, anion gap .10, and ketonaemia. 3 HHS is caused by inadequacy of insulin and defined as blood glucose .33.3 mmol/l (600 mg/dl), pH .7.30, bicarbonate .15 mmol/l, serum osmolality .320, and a small amount of ketones may be present. 3 With improved care and early detection, DKA or HHS can be entirely prevented. However, this is not reflected in the hospital admissions in England, with just .7700 admissions in 1998-9 and just ,8400 admissions in 2004-5 for admissions with DKA and around 2000 admissions for HHS. 4 The EURODIAB study reported an incidence of DKA in type 1 diabetes of 8.6%. 5 The mortality from DKA remains low at ,5%, but it is the most common cause of death in young people with diabetes and is high in those .65 years of age. [6] [7] [8] For HHS the mortality remains high at around 15% and is even higher in the older population. 9 World wide the most common precipitating cause of DKA and HHS is infection, being responsible for nearly half the cases. 10 Of course, any stressful conditions such as cardiovascular accident, myocardial infarction, trauma, drugs and non-compliance can also precipitate the crisis.
The pathogenesis of DKA or HHS comprises insulin deficiency with increased counter-regulatory hormones of glucagon, catecholamines, cortisol and growth hormone leading to increased glucose production in the liver and decreased utilisation in peripheral tissues. 11 In DKA, the severe deficiency in insulin and increased counter-regulatory hormones lead to increased lipolysis and production of ketone bodies and resulting metabolic acidosis. 12 It is not known why people with HHS do not develop ketoacidosis, but it is postulated to be owing lower level of free fatty acids or higher portal vein insulin. 13 
CLINICAL FEATURES
The presentation of DKA is rapid, usually within ,24 h although symptoms may be present for several days before the development of ketoacidosis. For HHS, the history is that of several days to weeks. DKA also tends to occur in younger, leaner patients with type 1 diabetes, whereas HHS is more likely to occur in older, obese patients with type 2 diabetes. The presenting symptoms are often vomiting and abdominal pain (only in DKA), with history of polyuria, polydipsia and weight loss. The mechanisms of abdominal pain are poorly understood, but possible mechanisms include delayed gastric emptying, ileus, oesophagitis with ulceration, subacute pancreatitis, hepatic capsule expansion or bowel ischaemia. [14] [15] [16] The physical signs include evidence of dehydration with evidence of hypotension, fruity breath from acetone in DKA, increased respiratory rate and Kussmaul breathing. Confusion is an unusual presentation for DKA but is more common in HHS, correlates better with serum osmolality (.340 mmol/l) than with blood glucose and is vital to investigate for alternative causes. 17 18 The differential diagnosis for patients presenting with ketoacidosis are reasonably straightforward, as most of them would have a known history of diabetes. Alcoholic ketoacidosis can present with nausea and vomiting, but these patients usually have a long history of chronic alcohol misuse and absence of hyperglycaemia. In starvation ketoacidosis, where patients typically have intake of ,500 calories/day, an accumulation of ketone bodies is rare and the serum bicarbonate rarely falls ,18 mmol/l. The differential diagnosis for metabolic acidosis with high anion gap is more difficult and includes lactic acidosis and overdose of salicylate, methanol, paraldehyde and ethylene glycol.
LABORATORY FINDINGS
The two principal laboratory findings are hyperglycaemia and hyperosmolality, with substantial depletion in sodium, potassium, magnesium, phosphate and water. In DKA, the blood glucose is rarely .40 mmol/l, which is likely due to the rapid presentation with symptoms and because it occurs in younger patients with reasonable renal function, but in HHS the blood glucose is often .50 mmol/l. DKA can impair lipoprotein lipase activity, resulting in gross elevation of triglyceride causing a psuedohyponatraemia. 19 Although there is a potassium deficit at presentation, the measured serum potassium can be normal or raised due to a shift of potassium from intracellular to extracellular space after the shift in water. There is a deficit in phosphate balance in both conditions, but initially serum levels can be high. With treatments marked hypophosphataemia occurs, but rarely is replacement justified as it has not been shown to improve outcomes and is actually associated with problems relating to hypocalcaemia and hypomagnesaemia. 20 21 Amylase level is raised in 21-79% of patients with DKA, but it does not indicate pancreatitis. The mechanism for this is poorly understood but is believed to be multifactorial, owing to salivary amylase and reduced renal clearance. 22 23 It is normal for a mild leucocytosis (10 000-15 000 mm 3 ) to occur in patients with DKA owing to stress, dehydration and demargination of leucocytes without any underlying infections. A leucocyte count .25 000 mm 3 is suggestive of an underlying bacterial infection. 24 
MANAGEMENT
The treatment goals for DKA and HHS are to correct the fluid depletion, decrease the blood glucose level, correct the electrolyte imbalance and treat the precipitating causes. This will require close monitoring of the patient's clinical and metabolic status to ensure that treatments are working and, if not, to recognise in advance the need to increase the level of care required. Headaches and decreased level of consciousness may indicate the development of cerebral oedema and the need for intensive care in patients with DKA. Most DKA are mild to moderate and can be nursed in high-dependency units. No clear advantages have been shown for managing DKA in intensive care units over high-dependency units or even general medical wards. 25 26 However in those with severe DKA or critical illness that precipitated the event, admission to the intensive care unit is required. Most hospitals will have an agreed local protocol for managing DKA or HHS and it is important to refer to these guidelines.
Fluid depletion is estimated to be between 5 and 8 l for patients with DKA and up to 8-10 l in those with HHS. Most protocols will start with isotonic saline infusion (in the absence of cardiac failure) aiming to restore renal perfusion with 1000-1500 ml within the first hour. Correcting the fluid deficit will lower the plasma osmolality and reduce the blood glucose levels. The rate of fluid infusion depends on the clinical status of the patients, although too rapid fluid infusion is dangerous in the young owing risk of cerebral oedema. In patients with shock there is a need for rapid fluid repletion but, in the absence of cardiovascular compromise, it is sufficient to replace the fluid deficit within 24 h The optimum time to use 0.45% saline remains uncertain. Most experts would not recommend its use until euvolaemia is achieved and unless serum sodium concentration is .150 mmol/h but the aim is for gradual reduction in serum osmolality by not .3 mmol/kg/h or decrease in sodium concentration by ,1 mmol/h. Insulin treatment will increase glucose utilisation in peripheral tissues and decrease hepatic glucose production, thereby lowering blood glucose concentration. Insulin decreases ketogenesis and inhibits the release of free fatty acids, thereby correcting the acidosis. The use of low-dose intravenous insulin infusion (initially 6 unit/h) is now standard and allows for a steady fall in blood glucose concentration although other routes of administration have also been shown to be effective. [27] [28] [29] Once the blood glucose level falls to ,15 mmol/l, 5% dextrose can be infused at a rate of 1000 ml within 6 h. If further fluids are still required, isotonic saline can be infused along with the dextrose, but at a slower rate. The aim is not to let the blood glucose fall to ,10 mmol/l.
To prevent development of hypokalaemia after initiation of treatment for DKA, potassium replacement should be started after the first litre of fluid, aiming to maintain the concentration between 4 and 5 mmol/l. If initially the potassium level is low, then immediate replacement is required to prevent profound hypokalaemia, which may be life threatening. Potassium can be added to the isotonic saline or 5% dextrose and rarely will .20 mmol/500 ml be required.
Bicarbonate replacement in patients with DKA remains controversial as randomised control clinical trials have not been able to show a clear benefit. Most experts would not recommend its use unless the pH is ,7. It can be given as 1.4% sodium bicarbonate 500 ml over 30 min, but worsen the hypokalaemia. 30 31 Although phosphate depletion is often found in patients with DKA, replacement is not usually required. No clear benefit has been shown in the routine correction of hypophosphataemia using intravenous phosphate; it may actually be harmful, causing hypocalcaemia and hypomagnesaemia. [32] [33] [34] If replacement is required, it is safer to use oral supplementation. No study has focused on phosphate replacement in patients with HHS.
DKA and HHS predisposes patients to risk of thrombosis, with severe dehydration and haemostatic changes. 35 Although prophylactic anticoagulation should be considered, there are no data to support its safety or efficacy. It is known that there is an increased risk of gastrointestinal bleeding in patients with DKA, that about 9% of patients are affected and that this is associated with increased non-bleeding related mortality. 36 Fortunately, serious complications related to treatment for DKA or HHS are rare in adults, but includes cerebral oedema and adult respiratory distress syndrome. Cerebral oedema is thought to be caused by the rapid shift in extracellular fluid to intracellular space owing to the rapid lowering of extracellular osmolality. This is contributed by rapid correction of blood glucose level and too rapid fluid replacement. 37 38 Adult respiratory distress syndrome or non-cardiogenic pulmonary oedema is believed to be related to the adverse osmotic gradients leading to interstitial oedema of the lungs. 39 Hyperchloraemic metabolic acidosis is often seen in patients with DKA and is probably because of loss of ketoanions in the urine and excessive chloride in fluid replacement. 40 41 However, there seems to be no adverse effect and it will be corrected spontaneously. 42 The transition from continuous insulin infusion to subcutaneous insulin injections can be difficult and is often mishandled by junior medical staff. The involvement of the diabetes team would be preferred. Subcutaneous insulin can be initiated once DKA has resolved. The criteria for resolution of DKA as proposed by the American Diabetic Association are glucose level ,11 mmol/l (200 mg/dl), venous bicarbonate .18 mmol/l and venous pH .7.30. Also, insulin infusion should not be stopped until patients are able to eat and drink normally. Patients with known diabetes can then be restarted on the current subcutaneous insulin regimen. In those newly diagnosed, a twice daily regimen using intermediate acting insulin is often used. The dose is split into two thirds given in the morning and one third in the evening. The dose of insulin is approximately 0.5-1.0 U/kg/day or to use the insulin requirement in the past 24 h on insulin infusion as a guide. The subcutaneous insulin needs to be started at least 1 h before the discontinuation of insulin infusion to avoid rebound hyperglycaemia and even DKA. However, with the new rapid acting human insulin analogues (Aspart, Lispro and Glulisine), it may be possible to stop the insulin sliding scale immediately on starting subcutaneous insulin. Some patients with type 2 diabetes may be discharged on oral antiglycaemic agents.
About 50% of DKA admissions may be prevented and hospital admissions reduced with diabetes educations and follow-up care.
HYPOGLYCAEMIA
Hypoglycaemia is a biochemical diagnosis defined as blood glucose level of ,2.5 mmol/l, but is believed by patients, friends and family as a group of symptoms. In 2004-5, in England, there were just around 8000 hospital admissions related to hypoglycaemia, most of which were due to insulin treatment of type 1 or 2 diabetes mellitus, although sulphonylurea drugs can also cause hypoglycaemic episodes. 43 However, most hypoglycaemia episodes are managed by patients and by the ambulance services, and account for about 90 000 callouts per year in the UK. 44 Hypoglycaemic episodes are an inevitable consequence of tight control in the management of diabetes, with the Diabetes Control and Complications Trial showing a 2-6-fold increase in risk of severe hypoglycaemia in the intensively treated type 1 diabetes arm compared with the conventional group. 45 The fear of hypoglycaemia can result in patients having their blood glucose on the higher side, but the way to reduce its risk is to have close monitoring of their blood glucose level and to take appropriate actions when symptoms develop.
Although there are no specific symptoms of hypoglycaemia, they can be grouped as either autonomic (ie, sweating, warmth sensation, anxiety, nausea, palpitation and even hunger) or related to neuroglycopenia (ie, tiredness, being uncoordinated, visual disturbances, drowsiness, altered behaviour, confusion, and, if left untreated, coma and seizures). The autonomic symptoms tend to occur first, at a blood glucose level of around 3.3-3.6 mmol/l and neuroglycopenia at ,2.6 mmol/l. When the autonomic symptoms are mild, they may not be recognised, especially in patients with good control. Those with autonomic neuropathy may develop unawareness of hypoglycaemia. 46 Hypoglycaemia unawareness occurs in up to one third of patients with type 1 diabetes, but fortunately with avoidance of hypoglycaemic episodes, the unawareness can be reversed; conversely, some patients have hypoglycaemic symptoms when their blood glucose level is above the target range-that is, .7.0 mmol/l. 47 48 Studies on both type 1 and 2 diabetes showed that autonomic symptoms can be triggered at higher blood glucose level in patients with chronic hyperglycaemia. 49 Most mild episodes can be treated by consuming refined carbohydrates, such as 2-6 dextrose tablets, followed by longacting carbohydrates, such as two digestive biscuits. Often the problem is that the hypoglycaemia is overtreated, leading to hyperglycaemia-for example, drinking a whole bottle of lucozade.
When patients have hypoglycaemia, episodes may be treated with hypostop (30% glucose) gel, applied to the buccal mucosa. In unconscious patients, friends or relatives trained in the use of glucagon can give 1 mg of glucagon intramuscularly or subcutaneously while awaiting medical help. Patients in hospital can be treated initially with 50 ml of 50% dextrose intravenous (irritant to peripheral veins) and glucagon, followed by 10% dextrose infusion. The use of a ''hypobox'' containing all the preferred agents for treating hypoglycaemia and an algorithm of what to do is being established in hospitals, as knowledge of hypoglycaemia has been found to be poor among junior doctors. 50 51 Once a patient has had a severe episode of hypoglycaemia, he or she may have impaired recognition of hypoglycaemia symptoms over the subsequent 24 h and so needs to be extra vigilant.
The most important management of hypoglycaemia is to identifying the causes to prevent future episodes with education and support.
HYPERCALCAEMIA
Hypercalcaemia is a relatively common laboratory finding, with a wide range of possible causes. Most cases in primary care are due to hyperparathyroidism, whereas about 65% of cases in hospital are due to malignancy. 52 The symptoms of hypercalcaemia are fairly non-specific and include fatigue, weakness, anorexia, depression, abdominal pain and constipation. 53 It has effects on multiple systems. In the gastrointestinal system, the most common manifestation is constipation, increased gastrin secretion and, in severe cases, acute pancreatitis. 54 55 In the kidney, hypercalcaemia causes nephrolithiasis, acute and chronic renal failure, nephrogenic diabetes insipidus and renal tubular acidosis. [56] [57] [58] Neuropsychiatric disturbances include anxiety, and depression can occur at a calcium concentration of 3 mmol/l; at a higher concentration of .4 mmol/l, confusion, hallucination and coma can occur. 59 The management of symptomatic hypercalcaemia (.3 mmol/l) regardless of the cause involves volume expansion with intravenous isotonic saline. Up to 3-6 l in 24 h may be required, as most patients are hypovolaemic due to diuresis and nausea and vomiting. 60 There is no role for the routine use of loop diuretic, as it may exacerbate the hypovolaemia and cause hypokalaemia. It may be used if there is fluid or salt retention due to heart failure or renal failure, but fluid balance will then require very close monitoring. 61 Once patients are rehydrated, the most effective method of lowering calcium is to use intravenous bisphosphonate. The bisphosphonate most commonly used is pamidronate, at a dose of 60 mg if the calcium concentration is between 3 and 3.4 mmol/l and 90 mg if greater. 61 The concentration of pamidronate should not be .60 mg in 250 ml isotonic saline, which can be given as a slow infusion at a rate of 20 mg/h. The calcium will usually fall by day 3 and is at a trough by day 5, with normocalcaemia maintained for over 3 weeks. 62 Ibandronic acid (4 mg intravenous) is now also a licence for the treatment of hypercalcaemia due to malignancy. It is equally effective in trials when compared with pamidronate, but can be given over 15 min, and normocalcaemia is maintained for over threefold longer. 63 Although most patients may respond to bisphosphonates, some may not. In these cases, salmon calcitonin may help when given as 400 IU intramuscularly every 6 h. Although it is relatively safe, side effects such as flushing and nausea are common and duration is limited to 48 h owing to tachyphylaxis. 64 In some cases, corticosteroids, such as prednisolone 40 mg may be helpful. In extremely resistant cases of hypercalcaemia, especially associated with renal or heart failure, dialysis can be used as the last resort.
There are potential future treatments with the development of non-calcaemic analogues of calcitriol for cancer-induced hypercalcaemia and the development of calcimimetic for primary hyperthyroidism. 65 Regardless of the causes of hypercalcaemia, the underlying cause should be treated and preventive measures taken to maintain normocalcaemia.
THYROID STORM
Thyroid storm is an extremely rare condition with only 16 cases reported in England in 2004-5, although the total number of admissions related to thyrotoxicosis is just around 750 cases. Thyroid storm is life threatening and the features are usually those of thyrotoxicosis but more severe, and include fever (.38.5˚C), tachycardia out of proportion to the fever, confusion, agitation, nausea and vomiting, hypertension, congestive cardiac failure, increased alanine transaminase, alkaline phosphatase and bilirubin, with biochemical evidence of thyrotoxicosis. The formal criterion for thyroid storm using a point system is described by Burch and Wartofsky. 66 It is unusual for untreated hyperthyroidism to present as thyroid storm, as there are usually precipitating events such as surgery, sepsis, burns injury, DKA, cardiovascular accident, parturition, status epilepticus, I
131 treatment or iodinated contrast dyes. Thyroxine overdose does not cause thyroid storm, but the pathogenesis remains unclear, with acute discharge of thyroxine (T4) and triiodothyronine (T3) from the thyroid gland and implied inhibition of T4/T3 to binding globulin. 67 68 The treatment principles are to decrease the production and release of thyroid hormones, to block the effects of circulating T4 and T3, and to deal with the underlying precipitants. To block the thyroid hormone synthesis we prefer to use intravenous methimazole 20 mg every 4-6 h (until we are able to take oral carbimazole 30 mg twice daily), but others may prefer propylthiouracil 200 mg every 4 h (orally or via nasogastric tube) as it will also block T4 to T3 conversion. Both drugs can also be given per rectum. To block the conversion of T4 to T3, Lugol's iodine (0.3 ml diluted to 50 ml every 8 h given orally or via nasogastric tube for 5 days) may be used. Previously sodium iodide was used intravenously, but sterile forms are no longer available. If patients are allergic to iodine, lithium carbonate (300 mg every 6 h, with twice daily lithium levels checked until a therapeutic dose of 1 mmol/l is attained) can be used instead. Intravenous steroid will also block the conversion of T4 to T3 and so dexamethasone 4 mg four times daily intravenous (or hydrocortisone 100 mg four times daily) is recommended. If there are no contraindications to b-blocker, then the choice is propranolol 80 mg three times daily (orally or via nasogastric tube), or 1 mg/min intravenously until the pulse rate is ,100 beats/min. If b-blocker is contraindicated, the possible alternatives would include calcium channel blockers or digoxin. Supportive treatments may include vigorous fluid resuscitation if appropriate, external cooling and paracetamol for pyrexia (salicylates should be avoided as they inhibit thyroid hormone binding and can worsen the thyroid storm), and patients should ideally be managed on medical high-dependency unit; intensive care unit should be considered.
MYXOEDEMA COMA
Myxoedema coma is a symptom or sign of severe hypothyroidism with decreased mental status and hypothermia. It is associated with high mortality, but is now rare owing to early diagnosis of hypothyroidism. 69 70 In 2004 in England there were just over 500 hospital admissions related to hypothyroidism, of which 11 were due to myxoedema coma. 1 Myxoedema coma can be the first presentation of new hypothyroidism, often precipitated by infection, stroke, myocardial infarction, sedative drugs or exposure to cold. Treatment is initiated on the basis of clinical suspicion, especially in unresponsive patients with a history of hypothyroidism, previous thyroidectomy or previous radioactive iodine treatment, although blood should be taken for thyroid function tests and cortisol first. Initially, the precipitating illness needs to be identified and treated and general supportive treatments instigated. Adrenal insufficiency should also be treated with intravenous hydrocortisone until it is excluded, as there may be adrenocorticotropic hormone (ACTH) deficiency along with thyroid stimulating hormone deficiency in the pituitary.
The core temperature must be checked using a low reading thermometer, as the mortality of this condition is related to the severity of the hypothermia. The hypothermia is due to decreased metabolism resulting in reduced heat generation. The management of hypothermia is the same as that of any cause, with resuscitation, gradual re-warming and treatment of arrhythmias.
As it is a rare condition, there are no clinical trials to suggest the best method of replacing thyroid hormone. Some endocrinologists prefer T3 (10-25 mg intravenous every 8 h) as it has greater biological activity and T4 to T3 conversion is impaired in hypothyroidism. However, if excess T3 is given mortality may increase. [71] [72] [73] Alternatively, many prefer T4 at 200-500 mg intravenous or via nasogastric tube as the first dose, followed by 50-100 mg daily, using the smaller dose in the elderly people. Others advocate giving a combination of both T3 and T4.
ACUTE ADRENAL INSUFFICIENCY
Acute adrenal insufficiency is a potentially life-threatening emergency that presents with shock and non-specific clinical features such as anorexia, nausea, vomiting, abdominal pain, fever and general lethargy. Most crises occur in undiagnosed Addison's disease in patients on steroid replacement with intercurrent infection or acute stress with failure to increase the steroid dose. Rare causes include bilateral adrenal infarction/ haemorrhages and secondary adrenal failure, which can present with hypoglycaemia. 74 75 The initial treatment is to resuscitate the patient with intravenous fluid (2-3 l 0.9% saline), with blood taken for random cortisol and ACTH levels (the sample must be placed on ice and must reach the laboratory within 30 min). Intravenous glucocorticoid (100 mg hydrocortisone six hourly) should be initiated immediately and not delayed, pending short synacthen test. Although the hypotension and electrolyte abnormalities are predominantly due to mineral corticoid deficiency, replacement in acute adrenal is not required as sodium and volume replacement with 0.9% saline is sufficient. The precipitating causes of the adrenal crisis need to be identified and treated. Once patients are stable, the diagnosis can be confirmed by performing a short synacthen test. A long synacthen test may be required if ACTH level is equivocal to diagnose secondary adrenal failure. The maintenance dose of glucocorticoid is usually hydrocortisone 10 mg twice a day (taken first thing in the morning and at 17:00) or 10 mg in the morning and 5 mg at 12:00 and 17:00 h. 76 The mineral corticoid replacement is a titrating dose of fludrocortisone 50-200 mg/day according to the patient's symptoms and postural blood pressure. Plasma rennin activity and U&Es may also be used by some endocrinologists. 77 78 A steroid card needs to be carried or a medic-alert bracelet purchased to ensure notification of steroid replacement in case of incapacitation. In minor illnesses such as upper respiratory tract infection, patients need to double the usual steroid dosage until they are well and then to gradually reduce to the normal dose. If patients are not able to take drugs orally, hospital admission for intravenous steroid is required. An emergency hydrocortisone intramuscular injection may be given to patients for self-injection to allow some extra time before admission to the in accident and emergency department. The precise amount of steroid cover required for surgery remains uncertain although the standard regimens used are intravenous 100 mg hydrocortisone at induction and 50 mg thrice daily until the patient is fit to take a normal oral dose.
PHAEOCHROMOCYTOMA OR CATECHOLAMINE CRISIS
Hypertension is an extremely common problem but, fortunately, accelerated or malignant hypertension with acute vascular injuries of the kidneys and eyes is now rare. There is no arbitrary level of blood pressure at which hypertension becomes an emergency, rather than urgency but systolic blood pressure .220 mm Hg and diastolic blood pressure .120 mm Hg are the generally accepted limiting values. Patients with phaeochromocytoma crisis may present with clinical features of profound sweating, marked tachycardia, pallor, numbness, tingling and coldness of hands and feet. 79 Crisis can be precipitated by straining, exercise, pressure on the abdomen, and drugs such as anaesthesia. An episode can last for a few minutes to several hours and may occur as often as several times a day or once a month or less. If phaeochromocytoma is suspected as the underlying cause of the hypertensive crisis, the treatment of choice should be intravenous a-blockers such as phentolamine (1-5 mg repeated every 15 min as required) or phenoxybenzamine (1 mg/kg infused over at least 2 h, with risk of contact sensitivity). A b-blocker may also be used, but it must always be given after the a-blocker to prevent unopposed a-mediated vasoconstriction which may worsen the hypertension. An alternative would be sodium nitroprusside (initial infusion of 0.3 m/kg/min with dose increased every 5 min titrating to blood pressure response), but it contains the danger of severe hypotension and so its use requires close monitoring. Cyanide toxicity is an extremely rare complication of sodium nitroprusside and may be reduced by infusion of hydroxocobalamin 25 mg/h. Once the blood pressure is controlled, the definitive treatment is surgery, which leads to control of blood pressure in about 75% of cases. The identification of patients with hypertension secondary to phaeochromocytoma is difficult. 80 However, the classic triad of headache, palpitations and sweating in the presence of hypertension has high specificity (93.8%) and sensitivity (90.9%) for the diagnosis of phaeochromocytoma. 81 Unfortunately, this will not prevent all cases of crisis as not all patients with phaeochromocytoma have symptoms or signs.
PITUITARY APOPLEXY
Acute hypopituitarism is rare and is due to either infarction of the pituitary gland or haemorrhage. Infarction usually occurs after substantial loss of blood during childbirth in Sheehan's syndrome, and is usually suspected if at days or weeks after delivery there is lethargy, anorexia and failure to lactate. Pituitary apoplexy results from haemorrhage into pituitary adenoma. The precise pathophysiology remains uncertain but is associated with trauma, hypertension, cardiac surgery, dynamic pituitary function test and a large number of other conditions. 82 83 Symptoms may evolve over several hours or days and include headaches, visual field defects, nausea and vomiting, focal neurology and altered conscious level. 84 85 It is a rare disorder but is reported to occur in between 0.6% and 25% cases of treated adenoma. [86] [87] [88] A high degree of suspicion is needed to make the clinical diagnosis, although the common differential diagnosis of subarachnoid haemorrhage and bacterial meningitis will require imaging of the brain and should identify a pituitary problem. Although a computed tomography scan of the head is easier to obtain, this is less sensitive in the diagnosis of pituitary lesions. In a retrospective series, a computed tomography scan identified pituitary tumour in 93% and haemorrhage in 21% of cases, whereas magnetic resonance imaging identified 100% and 88%, respectively. 89 The immediate management is supportive with close observation of vital function, including blood glucose monitoring 1-2 hourly. The cardiovascular collapse is due to cortisol deficiency secondary to ACTH deficiency and the management is as for Addisonian crisis, with hydrocortisone 100 mg intravenous six hourly. Mineral corticoid is not needed because ACTH deficiency does not cause salt wasting, volume contraction and hyperkalaemia as aldosterone secretion is unaffected. It is highly probable for other pituitary hormone deficiencies to be manifested, although pituitary apoplexy can occur in the setting of chronic hypopituitarism from other causes. 90 If thyroxine is to be given it must be given after administration of glucorticoid, to avoid exacerbation of the cardiovascular collapse after correction of the metabolic rate.
Controversy exists over whether pituitary apoplexy should be managed conservatively or should undergo early neurosurgical decompression. Most doctors advocate routine early transphenoidal surgery, especially when there is visual acuity or visual field abnormalities, as recovery is greater. 91 Yet some studies have found that, in patients in whom there is no visual deficit or the deficit is resolving spontaneously, early surgical intervention does not offer any improvement in outcomes in terms of final neuro-opthalmological defect or endocrine deficiencies compared with conservative management. 92 Once these patients are stable, they will require a full endocrine investigation to assess the requirement of hormone replacement, and life-long follow-up will be required.
In conclusion, most endocrine emergencies encountered by general physicians relate to hyperglycaemia or hypoglycaemia in diabetes and should be managed according to local protocols, to reduce the high mortality and morbidity associated with these conditions. The remaining endocrine emergencies are extremely rare and therefore optimal management should involve the appropriate specialists at the earliest opportunity, but treatment should never be delayed for confirmatory test. The actual diagnosis can always be confirmed once the patient is stable. N guidance on drug management of common childhood conditions N hands-on information on prescribing, monitoring and administering medicines to children N comprehensive guidance covering neonates to adolescents For more information please go to bnfc.org
